Cryothermic and hyperthermic treatments of human leiomyomata and adjacent myometrium and their implications for laparoscopic surgery.
To evaluate the effects and feasibility of direct cryothermic and hyperthermic therapy on leiomyomata and adjacent myometrium, and to contribute to evidence-based treatment thresholds based on measurements of direct cell injury. Experimental study (Canadian Task Force classification II-2). University hospital. Leiomyoma and myometrium tissue from 10 women undergoing total abdominal hysterectomy with or without bilateral salpingo-oophorectomy. In vitro cryothermic or hyperthermic therapy was performed with representative leiomyoma and myometrium tissue samples. Using a directional solidification stage to simulate cryothermic therapy, 10 leiomyoma and 6 myometrium specimens were cooled in vitro at a rate of -5 degrees C/minute to end temperatures of -20 degrees, -40 degrees, -60 degrees, and -80 degrees C with a 15-minute hold period and then rapidly thawed to 21 degrees C. Hyperthermic therapy was simulated using a preheated 45 degrees, 55 degrees, 60 degrees, 65 degrees, 70 degrees, 75 degrees, and 80 degrees C constant temperature copper heating block with a 10-minute treatment period. In conjunction with tissue culturing and control tissues, cell death was assessed with routine histology and viability dyes (ethidium homodimer/Hoechst). In cryothermic results, leiomyomata cell death (LCD) increased from 12% to 27% by histology and 26% to 38% by viability dye assay over the thermal range from -20 degrees to -80 degrees C, respectively. Myometrial cell death (MCD) increased from 10% to 12% and 4% to 20% for the same measurements, respectively. Whereas MCD appeared relatively stable from -40 degrees to -80 degrees C, it was significantly less than LCD over this range (p <0.05). For hyperthermic results, LCD increased from 17% to 88% by histology with progressive temperature increase from 45 degrees to 80 degrees C, respectively. The MCD showed a similar increase from 16% to 91% by histology over this temperature range. Hyperthermic histology and dye assay results were similar for LCD and MCD. In comparison with myometrium, leiomyomata showed greater direct cryothermic and equal hyperthermic cell injury. Whereas cell death increased up to 70 degrees C and down to -80 degrees C, the interval increases in cell injury diminished with more extreme temperatures. In vivo studies of combined direct and ischemic vascular injury thresholds have yet to be performed, but direct LCD matrixes determined in this study will help provide guidelines for minimally invasive surgical techniques for the treatment of leiomyomata.